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harmonic disiortion. Parameters extracted from various records are then 
plotted together and their statistical analysis was applied for surface ship 
classification. [This work was supported by the U.S. Department of Home-
land Security under Grant No. 2008-ST-061-ML0002]. 
11:00 
3aUW10. Toward acoustic tomography in a shallow estuary. Alexander 
Sutin, Alan Blumberg, Laurent Fillinger, Nikolay Sedunov, and Alexander 
Sedunov (Stevens Inst. of Techn., 711 Hudson St., Hoboken, NJ 07030, 
asutin@stevens.edu) 
There is presently much interest in understanding the hydrophysical pa-
rameters in a shallow The importance of predicting the currents in 
Hudson River was demonstrated during rescue and recovery of the USAir-
ways aircraft crashed in the river on January 15, 2009. Usually hydrophysi-
cal parameters are measured by fixed location sensors that cannot provide 
high spatial resolution. Acoustic tomography, on the other hand, can map the 
hydrophysical parameters. Recently, Stevens Institute of Technology using 
their fully equipped undel"Water facility including two surface vessels' has 
conducted the first feasibility test on acoustic tomography. The test was con-
ducted in the Hudson River, a shallow estuary that is connected to New York 
Harbor. The test used an estimate of the differential time of flight of an 
acoustical signal in opposite directions between two nodes. One node was at 
a fixed location, while the other was on a research vessel drifting on the 
other side of the river. An application of a frequency. sweep signal (30-90 
kHz) and a cross-correlation technique allowed measurements of the differ-
ence in time of flight of the acoustic signal's propagated in opposite direc-
tions that-is proportional to the current in the river. The average current 
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speed was estimated and correlated well with current measurements avail-
able from the Stevens Observing and Prediction System. [This work was 
supported by ONR Project #N00014-05-l-0632: Na.] 
11:15 
3aUW11. Experiment results of time-reversal communication in the 
deep ocean at the range of 300 km. Takuya Shimura, Hiroshi Ochi, 
Yoshitaka Watanabe (Adv. Marine Tech. RD Program, JAMSTEC, 2-15 
Natsushima-cho, Yokosuka 237-0061, Japan, shimurat@jamstec.go.jp), and 
Takehito Hattori (Nippon Marine Enterprises, Ltd., Yokosuka 238-0004, 
iapan) 
The research is being conducted to realize communication with a long 
cruising AUV in the deep ocean using time reversal. We have proposed the 
method of combining time reversal and adaptive equalization. In our previ-
ous at-sea experiments, the performance of time-reversal communication 
was confirmed at the range of 10-100 km with a virtual array. In our latest 
sea-trial, experiments of passive time-reversal communication were ex-
ecuted at the range of 300 km with a real receiver array. As a probe signal, 
chirp pulses and M-sequence pulses were used. The data transmission speed 
was 50 a!}d l 00 bps. The source was suspended from the research vessel and 
the 20 channel receiver array was moored. Thus, Doppler effect was induced 
due io the ship drifting at the speed of approximately 0.25 mis at maximum. 
Nevertheless, such effect is compensated and'demodulation with no error is 
achieved with the proposed method. The results of using chirp pulses are 
inferior to the results of using M-sequences because of sidelobes of the chirp 
correlation. The results of using longer M-sequence are degraded due to 
Doppler effect. 
REGENCY EAST 3, 1:30 TO 3:00 P.M. 
Session 3pAA 
Architectural Acoustics,· Noise and Musical Acoustics: Acoustics and Theater Consulting: A Special 
Relationship 
Scott D. Pfeiffer, Chair 




Robert Campbell Fisher, Dachs Assoc., 22-W. 19th St., 6th Fl., New York, NY 10011 
John Coyne, Theater Projects Consultants, Inc., 25 Elizabeth St., S. Norwalk, CT 06854 
Todd Hensley, Schuler Shook, Theater Planners, 750 North Orleans, Ste. 400, Chicago, IL 60654 
Robert Long, Theater Consultants 6600 Manor Hill Court, Chapel HiJI, NC 27516 
As a second in a series, this session explores the architectural acoustic consulting process from the point-of-view of the theater 
consultant. Four respected theater consultants talk about their p_oint-of-view on the interactions within the design te:tm that have led to 
_success, and the obstacles that have reduced the potential outcomes. These brief introductions will be followed by a moderated panel 
... ·oo. The session will open with a Chair's introduction, 25 of introductory comments by the panelists (authors), and a 
'.4iseussion. 
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Session 3pED 
Education in Acoustics: Acoustics Education Prize Lecture 
Thomas G. Muir, Chair 




3pED1. Fundamental acoustics education and applications. James V. Sanders (Dept. of P,hys., Naval Postgrad. School, 833 Dyer Rd., 
Bldg. 232, Monterey, CA 93943) 
Teaching acoustics at the graduate level to professional naval officers, who, after graduation, will go back to driving ships, 
· nes and airplanes as well as other professional naval disciplines, offers a unique challenge. The Naval has 
home for over SO years of the textbook, Fundamentals of Acoustics, originally written.by Kinsler and an 
revised in later editions by Alan Coppens and James Sanders. Updating a textbook that 1s smtablC: for an gra 
students in a multitude of disciplines at civilian institutions and also suitable for use by naval officers mterested '.n 
continues to be most Solutions to these and other teaching responsibilities in these environments, mcluding ong 1stance 
learning, are discussed. 
WEDNESDAY AFTERNOON, 28 OCTOBER 2009 RIO GRANDE EAST, 1:00 TO 2:05 P.M. 
Session JplD 
Interdisciplinary: Hot Topics in Acoustics 
Micheal L. Dent, Chair 




3plDl. Biomedical photoacoustics: From sensing to imaging to therapy. Stanislav Emelianov (Dept. of Biomedical Eng., Univ. of 
Tell.as at Austin, Austin, TX 78712) 
Photoacoustics is a w,onder as the lightning and thunder once were. indeed, the absorbed short laser pulses_ can generate 
Utilizin this hotoacoustic effect, researchers are now combining photonics with ultrasound nano.sc1.ence: and m?lecu ar 
biolo gto new approaches in molecular imaging and therapy. In photoacoustic imagmg, the tissue 1s with 
ionizf: laser pulses. The deep-penetrating photons are preferentially absorbed the tissue and, through expans10n, 
the h!oacoustic transients are generated. Using acoustic sensors, these photoacoustic waves_ the? detected at the tissue surface /o 
p th tre gth and distribution of optically induced internal sound sources. Photoacoustlc 1magmg can be seamlessly fused w th 
aslsess ed n . taking full advantage of the many synergistic features of these systems. Furthermore, using bioconjugated nano-
u trasoun 1magmg, . r d I th· t tio the basic physics articles with high optical absorption, events at the molecular and cellular levels can be v1sua 1ze . n is presen a . . 
p ·n be described to introduce biomedical photoacoustics. We will then discuss experimental aspects of and 1m-
wi . · · 1 · thms etc Techruques to synthesize molecular aging including ultrasound/photoacoustic hardware, signal and image processmg a gon • ·. . . . f th b" d 
contrast agents will be overviewed. Finally, we will and biomedical and chrucal applications o e com me 
ultrasound and photoacoustic imaging ranging from diagnostics to therapeutics. 
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